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•  “The ability of the semantic web to cheaply but effectively integrate 
data and breakdown data silos provides museums with a long awaited 
opportunity to present a richer, more informative and interesting 
picture.” 
»  Dominic Oldman, British Museum 
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British Museum 
•  That was a while ago 
–  Science data 
–  Conservation data 
–  Linked to the Catalogue 
–  Live on the web site 
•  Then 
–  Catalogue (CIDOC/CRM) 
•  ResearchSpace.org 
–  More institutions 
–  Research environment 
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Our Example: RKB and RKBExplorer 
•  RKB (ReSIST Knowledge Base) and RKBExplorer 
•  Knowledge-enabled infrastructure for cooperation in research into 
resilient systems 
•  Reasonably mature system 
–  Actually essentially unchanged in 5 years 
–  Still running (even though) unfunded 
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RKBExplorer.com – a person © 2010 Seme4  Seme4.com 
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Update in Action 
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Before and after inserting apaper in the Southampton ePrints repository 
and RKB has noticed 

































Range from a few 100 to more than 10,000,000 “facts”  
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iPhone App 
26 © 2010 Seme4  Seme4.com 
Semantic Web is not “All or Nothing” 
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The LOD “cloud” 
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Linked Data Principles 
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1. Use URIs as names for things 
•  Everything 
–  If you don’t name something you can’t talk about it 
–  Things of course 
–  Year of publication 
–  Ideas 
–  … 
•  Cool URIs 
–  Think of the consumer/customer 
•  https://secure.ecs.soton.ac.uk/gizmos/person_by_username.php?username=hg 
•  https://secure.ecs.soton.ac.uk/person/username/hg 
•  RESTful Interfaces 
•  Ambiguity 
–  URIs help to avoid it, especially if you… 
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2. Use HTTP URIs so that people can look up those 
names 
•  HTTP URI names come with an excellent look up mechanism 
•  And ownership, etc. 
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3. When someone looks up a URI, provide useful 
information, using the standards (RDF, SPARQL) 
•  So they know what you mean 
•  Deliver some human readable data 
–  html 
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RDF (Resource Description Framework) 
“Hugh Glaser works for the University of Southampton” 
person-00021 
name 
    "Hugh Glaser" 
person-00021 
works-for 




    "The University of Southampton" 
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How to Publish Linked Data on the Web:- http://www4.wiwiss.fu-berlin.de/bizer/pub/LinkedDataTutorial/ © 2010 Seme4  Seme4.com 
RDF (Resource Description Framework) 
“Hugh Glaser works for the University of Southampton” 
<http://southampton.rkbexplorer.com/id/person-00021> 
<http://xmlns.com/foaf/0.1/name> 
    "Hugh Glaser" . 
<http://southampton.rkbexplorer.com/id/person-00021> 
<http://aktors.org/ontology/portal#works-for> 




    "The University of Southampton" . 
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RDF (Resource Description Framework) 
•  RDF Triples constitute a graph 
–  <subject-uri> <predicate-uri> <object-uri> 
–  <subject-uri> <predicate-uri> “String” 
•  ontologies deﬁne vocabularies, types and relationships 
•  Agreed URIs facilitate linkage between datasets 
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4. Include links to other URIs. so that they can 
discover more things 
•  “Foreign” URIs 
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Where to put the RDF? 
•  In a ﬁle – this is the Web! 
•  In a store 
–  Knowledge Base 
–  With a way of selecting and packaging up the RDF when a HTTP URI request comes in 
–  Or querying using SPARQL 
•  Similar to a Data Base and SQL 
•  http://www4.wiwiss.fu-berlin.de/bizer/pub/linkeddatatutorial/ 
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5 stars of Open Linked Data 
•  From “Raw Data Now” to Real Value 
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One Star 
Put your Data on the Web 
With an Open License © 2010 Seme4  Seme4.com 
Make it Available in a Machine Readable Format 
Two Stars © 2010 Seme4  Seme4.com 
Use an Open, Standard, Format 
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Four Stars 
Use an Open, Linked Data, Format © 2010 Seme4  Seme4.com 
Five Stars 
Link Your Data to Other People’s Data © 2010 Seme4  Seme4.com 




Difficult problem  rdfs:label 
Semantic Web © 2010 Seme4  Seme4.com 
Example – Presentation in HTML 
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Presentation in RDF 
http://eprints.ecs.soton.ac.uk/id/eprint/21281 
 bibo:authorList <http://eprints.ecs.soton.ac.uk/id/eprint/21281#authors>; 
 bibo:presentedAt epid:event/ext-7db7153daf85bc7459505d6c30e743ff; 
 dct:creator epid:person/ext-21,epid:person/ext-4860; 
 dct:date "2010-06-22"; 
 dct:isPartOf <http://eprints.ecs.soton.ac.uk/id/repository>; 






 ep:EPrint;rdfs:seeAlso <http://eprints.ecs.soton.ac.uk/21281/> . 
http://eprints.ecs.soton.ac.uk/id/eprint/21281#authors 
rdf:_1 epid:person/ext-21; 
rdf:_2 epid:person/ext-4860 . 
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Down & Dirty - URIs 
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http://imgs.xkcd.com/comics/standards.png © 2010 Seme4  Seme4.com 
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What is Southampton? 
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Finding Co-reference 
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Co-Reference 
•  Lots of resources with multiple URIs 
–  This is the nature of the Beast 
–  Legal, Sociological and Technical reasons 
•  This is a Big Problem 
–  Everything is a URI (not title, name, number…) 
–  Identifying multiple URIs for one resource 




–  Co-reference is just Knowledge, but quite special, and crucial, knowledge 
–  Generating a new URI is not the solution to already having too many 
–  The web is anarchic – don’t try to impose impossible structure on it 
–  Embrace the anarchy and multiple URIs in your systems ab initio 
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Co-Reference Service (CRS) 
•  CRS Subsystem 
–  Find co-references 
–  Store them 
–  Publish them 
•  Essentially: 
•  URIi -> { URI1, …, URIi, …, URIn } 
–  Recommend a “Canon” 
•  Published by the Data Publisher 
–  And possibly others 
•  Middleware aggregates co-references from recognised CRSes 
•  Coldstart 
–  A serious problem 
–  Nothing is linked to anything 
–  Not even (reliably) within most repositories 
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Concluding Remarks 
•  Linked Data works pretty well 
•  RDF works pretty well 
•  RKBExplorer uses CRS services successfully 
–  Often 100s of URIs per person 
•  sameAs.org turns out to be pretty useful 
–  > 10K hits/day 
•  British Museum uses a CRS service for Data Fusion on its web site 
•  Don’t stop at the catalogue – there is a lot of other interesting stuff 
•  Organisations can go ahead and build systems, then do the identity management 
–  Both internally and externally 
–  Doing identity management ﬁrst requires cross-organisation agreement, a delay of months to years 
–  It then freezes the business processes to conform to the external requirement 
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More Concluding Remarks 
•  Worry about your co-reference 
–  Do you have strong IDs? 
•  Build systems that accept the way the world is, not what you would like it to be 
•  Consume things yourself! 
–  The only way to ﬁnd out if things are any good 
–  Then you might be able to: 
•  Provide appropriate services in appropriate formats 
–  Consumable by “normal” systems 
–  This means 
•  Useful – doing useful things 
•  RESTful – easy to access 
•  JSON – easy to process 
•  … 
•  A little Ontology goes a long way 
















•  You are Never Alone 
–  Ian Millard 
–  ReSIST Project 
–  AKT Project 
–  EnAKTing Project 
–  10 years of collaborators  60 